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DETAILED ACTION 

Response to Amendment 

In response to the amendment received April 21 , 2010: 

a. Claims 27-39 are pending; 

b. In light of the Applicant's arguments filed 4/21/2010, the finality of the 
Previous Office Action mailed on 2/2/2010 is withdrawn. Therefore the 
following Office Action is non-final. 



Claim Objections 

Claim 27 is objected to because of the following informalities: Applicant is advise 
to write out the acronym "MEA" the first time it is used so that it is clear what applicant is 
referring to. Appropriate correction is required. 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 27-39 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. Claim 27 recites an adhesive layer with a Young's modulus within the range 
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of 30 MPa to 100 MPa. The specification fails to describe any materials or method of 
making said adhesive layer with a Young's modulus within the range of 30 MPa to 1 00 
MPa. Further, it is unknown whether the adhesive layer as claimed can be used in any 
type of fuel cell stack. Applicant fails to claim a specific material for an electrolyte 
membrane, catalyst, and diffusion layer. The specification does not enable any person 
skilled in the art to make and use the invention commensurate in scope with these 
claims. 

Case law holds that applicant's specification must be "commensurately enabling 
[regarding the scope of the claims]" Ex Parte Kung, 17 USPZ2d 1545, 1457 (Bd. Pat. 
App. Inter. 1989). Otherwise undue experimentation would be involved in determining 
how to practice and use applicant's invention. It has been interpreted to require that the 
claimed invention be enabled so that any person skilled in the art can make and use the 
invention without undue experimentation as stated in the test for undue experimentation 
in Ex parte Forman, 230 USPQ 546, 547 (Bd. Pat. App. Inter. 1986) and in In re Wands, 
8 USPQ2d 1400, 1404 (Fed. Cir. 1988). Upon applying this test to claims 27-39, it is 
believed that undue experimentation would be required because: 

(a) The quantity of experimentation necessary is great since claims 27-39 read 
on any type of fuel cell stack, with any separator, electrolyte membrane, catalyst, 
diffusion layer, and adhesive layer with a Young's modulus within the range of 30 MPa 
to 100 MPa. 
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(b) There is no direction or guidance presented for a specific material or method 
of making for the adhesive layer with a Young's modulus within the range of 30 MPa to 
100 MPa. 

(c) There is an absence of working examples concerning the composition of the 
adhesive layer. 

In light of the above factors, it is seen that undue experimentation would be 
necessary to make and use the invention of claims 27-39. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 27-30 and 35-38 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over US 6,080,503 (hereinafter "Schm id") in light of Araldite®2018 

Technical Data Sheet (hereinafter "Araldite). 
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Regarding claim 27, Schmid discloses a fuel cell stack (see fig. 1) comprising: 
a pair of separators (1 1 , 12); an MEA (5) in which an electrolyte membrane (2), a 
catalyst layer, and a diffusion layer (electrode layers 1, and 3) are laminated (see col. 1, 
lines 21-33), and which is provided between the pair of the separators; and an adhesive 
layer (50) provided between the pair of the separators, which contacts at least an end of 
the electrolyte membrane, an end of the catalyst layer and an end of the diffusion layer 
(see fig. 3a). Schmid discloses two possible MEA configurations, one where the 
membrane extends beyond the electrodes, and another where the membrane is 
coextensive with the electrodes (see col. 6 line 61 - col. 7, line 5). In both 
configurations the adhesive layer would contact at least an end of the membrane, 
catalyst layer, and diffusion layer. 



FIG. 3a 

' — — rra/ fl 




Schmid fails to explicitly disclose a fuel cell stack wherein the adhesive layer has 
a Young's modulus of at most within the range of 30 MPa to 1 00 MPa. 

However Schmid does discloses that PUR, such as, for example Araldite 2018 is 
suitable for use in his invention (see col. 5, lines 43-44). Araldite 2018 has a tensile 
modulus (also known as Young's Modulus) of 16 MPa (see Araldite pg 3/5). It has been 
held that when the difference between a claimed invention and the prior art is the range 
or value of a particular variable, then a prima facie rejection is properly established 
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when the difference in the range or value is minor. Titanium Metals Corp. of Am. v. 
Banner , 778 F.2d 775, 783, 227 USPQ 773, 779 (Fed. Cir. 1985). Schmid's disclosure 
of Araldite 2018, which has a tensile modulus of 16 MPa, and applicants' claimed 
Young's Modulus of 30 MPa are not significantly different from each other. It is noted 
that Applicant teaches away from a conventional adhesive layer with a Young's 
Modulus of greater than 100 MPa ([0051] if instant specification). Schmid's invention 
clearly is able to utilize a softer adhesive with a tensile modulus of 16 MPa. Therefore 
the burden is upon Applicant to prove unexpected results within the claimed range. 

Regarding claim 28, Schmid discloses the fuel cell stack according to claim 27, 
wherein; the electrolyte membrane has an extended portion which extends beyond the 
end of the catalyst layer and the end of diffusion layer (Schmid: see col. 6, lines 61-67), 
and a portion of the adhesive layer is provided between the extended portion of the 
electrolyte membrane and one of the pair of separators so as to contact a surface of the 
extended portion, and another portion of the adhesive layer is provided between the 
extended portion of the electrolyte membrane and another of the pair of separators so 
as to contact another surface of the extended portion (Schmid: see fig. 3a). Schmid 
discloses that the catalyst layer is provided at the interface between electrode layer and 
the PEM layer (see col. 1, lines 26-30). Therefore, if the PEM is extended beyond the 
electrode layer, then it also would be extended beyond the catalyst layer as well. 

Regarding claim 29, Schmid discloses the fuel cell stack according to claim 27, 
wherein; a portion of the adhesive layer is provided between one of the pair of the 
separators and the catalyst layer so as to contact a surface of the catalyst layer; and 
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another portion of the adhesive layer is provided between another of the pair of the 
separators and the diffusion layer so as to contact a surface of the diffusion layer. 
Schmid clearly shows in fig. 3a that the adhesive layer (50) contacts a surface of the 
diffusion layer. Although the catalyst layer is not shown in fig. 3a, Schmid discloses that 
the catalyst layer is located at the interface between the electrode (diffusion layer) and 
PEM layer (see col. 1, lines 25-30). Therefore the adhesive layer would necessarily 
contact a surface of the catalyst layer as well. 

Regarding claim 30, Schmid discloses the fuel cell stack according to claims 27, 
wherein: the Young's modulus of the adhesive layer is within a range of 50 MPa to 
30MPa (see arguments above for claim 27). 

Regarding claim 35, Schmid discloses the fuel cell stack according to claim 27, 
wherein multiple cells, each of which is formed by interposing the MEA between the pair 
of separators, are linearly arranged in a cell stacking direction, and the fuel cell stack 
further comprises an adhesive layer sandwiched between two cells adjacent to each 
other (Schmid: see col. 4, lines 32-34, see fig. 5b). 

Regarding claim 36, Schmid discloses the fuel cell stack according to claim 27, 
wherein multiple cells, each of which is formed by interposing the MEA between the pair 
of separators, are linearly arranged in a cell stacking direction, and a bead gasket is 
provided as a seal between two of the multiple cells, which are adjacent to each other, 
and a separator of the two of the multiple cells which contacts the bead gasket has a 
greater planar rigidity than a separator of another cells which does not contact the bead 
gasket. Schmid discloses that some of all the cells in the stack may be adhesively 
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bonded together, and stack components such as end plates may also be adhesively 
bonded to adjacent components if so desired (see col. 4, lines 31 -41 ). The adhesive 
layer disclosed by Schmid acts as a bead gasket. The term "bead gasket" does not limit 
the adhesive to any shape, and this claim is met as long as it provides a seal between 
multiple cells. It is obvious that cells which contact the bead gasket would have greater 
planar rigidity than a separator of another cell which does not contact the bead gasket 
because the bead gasket provides an extra adhesive bond. 

Regarding claim 37, Schmid discloses the fuel cell stack structure according to 
claim 36, further comprising a generally flat plate which is placed on the separator which 
contacts the bead gasket to increase the planar rigidity of the separator. Schmid 
discloses that a flat plate (end plate) may be adhesively bonded to adjacent 
components, which would be the separator (see col. 4, lines 38-41). 

Regarding claim 38, Schmid discloses the fuel cell stack according to claim 27, 
wherein the adhesive layer is provided between the separators in an entire non-power 
generation region (Schmid: see fig. 3a, see col. 4, lines 2-6). 
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Claims 27 and 32-34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Schmid as evidenced by Araldite. 

Regarding claim 27, Schmid discloses a fuel cell stack (see fig. 1) comprising: a 
pair of separators (1 1 , 12); an MEA (5) in which an electrolyte membrane (2), a catalyst 
layer, and a diffusion layer (electrode layers 1 , and 3) are laminated (see col. 1 , lines 
21-33), and which is provided between the pair of the separators; and an adhesive layer 
(52) provided between the pair of the separators, which contacts at least an end of the 
electrolyte membrane, an end of the catalyst layer and an end of the diffusion layer (see 
fig. 3d). Schmid discloses two possible MEA configurations, one where the membrane 
extends beyond the electrodes, and another where the membrane is coextensive with 
the electrodes (see col. 6 line 61 - col. 7, line 5). In both configurations the adhesive 
layer would contact at least an end of the membrane, catalyst layer, and diffusion layer. 



Schmid fails to disclose a fuel cell stack wherein the adhesive layer has a 
Young's modulus of at most within the range of 30 MPa to 1 00 MPa. 

However Schmid does discloses that PUR, such as, for example Araldite 2018 is 
suitable for use in his invention (see col. 5, lines 43-44). Araldite 2018 has a tensile 



FIG. 3d 




nongeneratio;? 
region: 
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modulus (also known as Young's Modulus) of 16 MPa (see Araldite pg 3/5). It has been 
held that when the difference between a claimed invention and the prior art is the range 
or value of a particular variable, then a prima facie rejection is properly established 
when the difference in the range or value is minor. Titanium Metals Corp. of Am. v. 
Banner , 778 F.2d 775, 783, 227 USPQ 773, 779 (Fed. Cir. 1985). Schmid's disclosure 
of Araldite 2018, which has a tensile modulus of 16 MPa, and applicants' claimed 
Young's Modulus of 30 MPa are not significantly different from each other. It is noted 
that Applicant teaches away from a conventional adhesive layer with a Young's 
Modulus of greater than 100 MPa ([0051] if instant specification). Schmid's invention 
clearly is able to utilize a softer adhesive with a tensile modulus of 16 MPa. Therefore 
the burden is upon Applicant to prove unexpected results within the claimed range. 

Regarding claim 32, Schmid discloses the fuel cell stack according to claim 27, 
wherein a rigid spacer (51) is provided in the adhesive layer (52) (Schmid: see fig. 3d). 
Barring specification as to the composition of the rigid spacer, an adhesive film made of 
epoxy, a known hard substance, will be interpreted as meeting the claim (see col. 7, 
lines 62-63; col. 5, lines 35-40). 

Regarding claim 33, Schmid discloses the fuel cell stack according to claim 32, 
wherein the rigid spacer (51) is provided in the adhesive layer (52) throughout a non- 
generation region (see annotated fig. 3d). 

Regarding claim 34, Schmid fails to explicitly disclose the fuel cell stack 
according to claim 32, wherein the adhesive layer has a thickness that allows the 
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adhesive layer to have a Young's modulus of at most 100 MPa with the rigid spacer 
provided in the adhesive layer. 

However, as explained above for claim 27, it has been held that when the 
difference between a claimed invention and the prior art is the range or value of a 
particular variable, then a prima facie rejection is properly established when the 
difference in the range or value is minor. Titanium Metals Corp. of Am. v. Banner , 778 
F.2d 775, 783, 227 USPQ 773, 779 (Fed. Cir. 1985). Schmid's invention clearly is able 
to utilize a softer adhesive with a tensile modulus of 16 MPa. Therefore the burden is 
upon Applicant to prove unexpected results within the claimed range. 

Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schmid 
as evidenced by Araldite as applied to claim 27 above, and further in view of Uchida et 
al. (US Pat. No. 6,316,139) (hereinafter "Uchida"). 

Regarding claim 31 , Schmid fails to disclose the fuel cell stack structure 
according to claims 27, wherein; the adhesive layer has a thickness of 50 urn to 150 
urn. 

However, Uchida teaches a fuel cell having a gasket with an adhesive layer, 
wherein the adhesive layer has a thickness of preferably 10-300 urn. Uchida also 
teaches that the adhesive layer needs to be thick enough to achieve insulation and 
sealing between adjacent separators while absorbing the thickness of the ion exchange 
membrane, therefore proving that it is a result effective variable (see col. 4, lines 4-8). 
The discovery of an optimum value of a known result effective variable, without 
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producing any new or unexpected results, is within the ambit of a person of ordinary skill 
in the art. See In re Boesch, 205 USPQ 215 (CCPA 1980) (see MPEP § 2144.05, II.). 
Therefore it would have bee obvious to a person of ordinary skill in the art to optimize 
the thickness taught by Uchida. 

Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schmid 
as evidenced by Araldite as applied to claim 27 above, and further in view of Mizuno 
(US Pat Pub. 2001/0049074) (hereinafter "Mizuno"). 

Regarding claim 39, Schmid fails to disclose the fuel cell stack according to claim 
27, wherein the adhesive layer contains rigid beads each of which has a diameter equal 
to or smaller than a thickness of the adhesive layer. 

However, Mizuno teaches a fuel cell having a gasket with an adhesive layer, 
wherein the adhesive layer contains resin beads of a predetermined diameter in order to 
regulate the thickness of the adhesive layer (see paragraphs 22 and 57). Since the 
resin beads regulate the thickness of the adhesive layer, it is obvious that the resin 
beads would have a diameter equal to or smaller than the thickness of the adhesive 
layer. The combination of familiar elements is likely to be obvious when it does no more 
than yield predictable results. See KSR International Co. v. Teleflex Inc., 550 U.S. 

82 USPQ2d 1385, 1395 - 97 (2007) (see MPEP § 2143, A.). Therefore, it would 
have been obvious to a person of ordinary skill in the art to combine the resin beads 
taught by Mizuno with the adhesive layer taught by Schmid in order to regulate the 
thickness of the adhesive layer. 
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Response to Arguments 

Applicant's arguments with respect to claims 27-39 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ASHLEY KWON whose telephone number is (571)270- 
7865. The examiner can normally be reached on Monday to Thursday 7:30 - 6 pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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